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methods and their associated theoretical
interpretation the precise yield of a very
large device. But that it would be very
large and that it would work, we would
know is exfremely important. = '

The margin of error in predicting un-

-derground yields is only slightly greater
than the margin of forecasting atmos-

_pheric ylelds. But in sound scientific
opinion, when high-yield weapons are
being developed—if we should choose to

. do so—this margin of error in terms of

_megatons has liftle strategic slgnifi-
cance. L

With respect to whether the Russians

‘have gained an advantage in yield-to-
welght ratios from their high-megaton
tests in the atmosphere, and whether

- the treaty would prevent us from ob-
taining a better ratio, it should be re-
membered that the weight of the system
depends to a large extent on the weight
of the total mechanical system—includ-

-ing the case and the electronic compo-

-nefits, Improveéménts of these elements

¥

can bé accomplished without a nuclear

- detonation. Moreover, new nuclear ma-

terlals can be tested underground and
findings scaled up for larger ylelds.

- To return to the Manhattan Project

of World War II, our scientists were able
to develop nuclear devices without pre-
vious experience to build on, and those
primitive devices worked—as the scien-
tists said they would. i
-They have ingeniously contrived all
kinds of solutions to difficult problems,
and I am sure that one must agree with
Dr. Bradbury that if underground test-
ing is all that 1S to be available, the
selentists will learn to use this medium
even motré effectively and will gather
data mich beyond what has been done
to date. John Foster, Director of the
Lawrence Radiation Laboratory, at
Livermore, who opposes the treaty,
agrees with this view.

It has been said that the cost of un-

" derground tests is greater than for at-
mospheric tests. If the costs are calcu-
lated on the basis of the scientific device

- and the preparation of an underground
site compared with the cost of an air-
plane or tower or rocket, the under-
grounid costs are far more. But, in fact,

_the atmospheric tests frequently have in-
volved large task forces. In one series
4n the Pacific, in the neighborhood of
19,000 men were involved. The cost of
that task force was upward of $100 mil-
lion. And that does not include sub-
stantial fiinds for preparation of the site
as well as the work after the actual series
was completed. ‘

Indeed, if total costs are compared,
without question, underground testing is
far cheaper. C

“Therg is a positive bonus gain in un-
derground tests as to improvement of
.methods .of detecting such shots. We

W ble to advance our knowledge

“and capability to detect underground

- ‘detonations by other countries because

~we will be aceelerating and refining our
.own experiments in this environment.
Bince Soviet Union no doubt will be
rconducting more underground detona-
“tio will provide an excellent op-

“erational test of our detection systems.
" Greneral Power has referred to the ulti-
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mate question of weapons systems, and
that is the number that will “survive and
arrive.” Iagree.

Are th Russians afraid of the hun-
dreds and hundreds of bombs in our
stockpile? No. They are afraid of
American bombs that can be put over
their heads. What carries our bombs
there? It is a vehicle of some sort. It is
the components that guide the vehicles
which are critical. Unless the warhead
gets there, there is no sense in worrying
about the warhead.

I think it can be said that the nuclear
warhead, including the fusing and firing
circuitries which have been g rather dif-
ficult problem since the beginning of the
program, has a higher reliability factor
than the vehicle which carries it. It
might be said that a nuclear system
might fail to get to its destination infi-
nitely more often than a nuclear war-
head may fail to detonate over its target.

One can agree at this point that every
warhead that gets to its target should
have a certain detonation because it may
be one of the few systems that gets
through the enemy’s defenses and offsets
the carrying system’s lack of reliability.
T think one must accept this as a valid
premise. However, the defense against
the charge of having an overkill capabil-
ity in the point that because there is a
doubt as to the number of systems that
might survive either the initial enemy
attack or succeed in penetrating the
enemy’s defense, a great variety- of
weapon carriers are needed and a great
number of bases from which strikes can
be made either on land or, in the case of
the Polaris, by submarines are required.

The military philosophy of multiple
weaponry is the correct one and it is not
based solely on system reliability.

T turn to the defense against ballistic
missiles, where many grave doubts are
expressed regarding the treaty. This
exchange took place in the Foreign Re-
lations Committee between the Senator
from Nebraske [Mr. Curtis] and the
Chairman of the Joint Chiefs of Stafl:

Senator CurTis. Now, if there is much to
be learned, and it depends on what research
turns up in the future, what causes you to
believe that nowhere in the future of the
development of an antiballistic missile will
atmospheric testing be essential or import-
ant? ’

General TavLoR. Primarily because the
problems in the antiballistic missile fleld,
Which are numerous and which are difficult,
lie not in the warhead, not In the atomic
component, but in the guidance, the radar,
all of the associated equipment which goes
with an accurate intercept of an incoming
object moving at great speed. - . ’

In these areas indeed there is a great deal
of work still to be done, But insofar as being
sure that we have an atomic warhead that

will go off at the right time, that is relatively .

easily solved. So I would stress the fact in
the atomic aspects of the program we do not
find the principal difficulty.

I will not go into the complexities of
deploying an adequate anti-ICBM sys-
tem. 'These are familiar to Senators; 1
cite Gieneral Taylor’s statement because
it establishes that the problem is not in
the nuclear part of the system.

But I have these comments. With ref-
erence to the vulnerability of our silos
in terms of enemy strike, one must as-
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sume that certain assumptions were
made in the structural design of the
hardened base. Without getting into
classified information, it would seem
that no manmade missile silo which has
been designed for a quick response and
must remain always in a state of readi-
ness could be 100 percent protected from
a direct hit. o

If a silo were buried 3,000 feet under
the ground, it would be very doubtful if
its missile could be launched against the
enemy in anything like the 10 or 20 min-
utes which is highly desirable in order to
avoid it being caught by the next wave.

Even with the best antiballistic missile
defense, in any nuclear war a number
of enemy ICBM’s will penetrate and
strike this country. ecause of the de-
structive power of these weapons, we can
grimly expect large numbers of casual-
ties. Ultimately, the most effective anti-
missile system is that which deters an
attack. The tremendous power of our
nuclear weapons and our capability to
put substantial numbers of them onto an
attacker’s homeland is what deters that
attacker. We can improve this deter-
rent capability without nuclear tests in
the atmosphere. As Dr. Brown testified
before the Foreign Relations Committee:

U.S. penetration alds now under develop-
ment will be effective against much more
sophisticated systems.

In other words, with or without U.S. nu-
clear tests, the U.S. penetration ald capabil-

- ity gives us confidence that our missile sys-

tems will penetrate presently designed ABM
systems with a large margin of safety. De-
velopment and massive defensive deployment
of a more advanced system would take a
number of years, elther for us or for the
Soviets, 1f by the Soviets, that would glve us
enough time to develop more advanced pen-
etration aids and deploy more missiles of our
own.

Mr. President, it has been said that we
have great gaps of knowledge about the
effects of nuclear weapons on our under-
ground sites. :

But, Dr. Herbert York, Director of De-
fense Research and Engineering during
President Eisenhower’s administration,
testified:

Some concern has been expressed about the
fact that our knowledge of the vulnerability
of Minuteman missile sites is iIncomplete and
that the treaty will prevent us from develop-
ing that knowledge further.

We need to remember in this connection
that we undoubtedly know a great deal more
about the vulnerability of our sites than the
Soviets do, since we alone are well informed
on the nature and structure of the silos and
have performed a number of test explosions
relevant to them.

A good deal has been said about the
possible effects of atomie blasts on com-
munications, the so-called blackout phe-
nomena. Let us examine the problem.
Our scientists are not babes in the woods
in this area. American atmospheric
tests in the South Atlantic and Pacific
first revealed that communications could
be disrupted by certain types of nuclear
explosions in the atmosphere.

Mr. President, I was surprised to hear
so many people refer to the need for the
development of an antiballistic missile
system and the fact that we have not
conducted high-yield tests. Therefore, I
want to emphasize for the REcorp on this



&

MR A woersonN Approved For Release 2006/10/17 : CiIA-RDP65800383R00‘0100200023-5

16290

point something which has becn care-
fully prepared.
HIGH ALTITUDE TESTS

The United States has conducted many
more high altitude explosions than has
the Soviet Union. In 1958, prior to com-

" mencement of the so-called moratorium,
the United States conducted five high
altitude nuclear weapons effects tests.
Since the resumption of testing by the
Soviets on September 1, 1961, the Soviets
conducted about four high altitude tests,
but the United States in 1962 conducted
five high altitude tests above the Pacific
Oceaxn,

Let us recapitulate these U.S. tests.

Three tests were conducted high above
the South Atlantic; these were the Argus
tests. 'This was purely for effects pur-
poses. It was an experiment designed to
provide information on the fraping of
electrically charged particles in the
earth’s magnetic field. This informa-
tion is important to the understanding of
the phenomena sassociated with com-
munications blackout and defense
against ballistic missiles. The detona-
tion altitudes were all about 300 miles
above the surface of the earth. These
were low yield kiloton tests.

In August 1958 and prior to the Argus
events, megaton range shots, two in
number, were conducted at high altitude
above the Pacific Ocean, near Johnston
Island. The Teak shot was a{ about 50
miles and the Orange shot was at 27
miles. These events were used for the
study of effects relating to communica-
tions and radar blackout. These effects
on the communications spectrum were
studied intensively and were studied from
different locations, close in as well as
worldwide.

In 1962 we conducted flve high altitude
events above the Pacific near Johnston
Island. Four of these were of low to
submegaton yields, detonated at altitudes
of tens of kilometers, and the most fa-
mous, Starfish, was 1.4 megatons, deto-
nated at an altitude of 250 miles. Again
these tests were utilized to get effects in-
formation on basic physics phenomena
at high altitude and to understand better
the communications and radar blackout
phenomena.

We have thus clearly acquired a great
deat of nuclear weapons effects informa-
tion at high altitude. This information
is of great benefit to devising systems for
defense against ballistic missiles. It is
also of great benefit to the designing of
Instruments to detect and identify nu-
clear explosions that are detonated at
high altitude or in outer space. )

Most of the information on our high

altitude tests and on the Soviet high al--

titude tests is classified.

This information is, however, available
to all Senators who have a need to know
and who have appropriate clearance,

I do not understand the constantly re-
pbeated assertion thai we need to wipe
out the treaty and fail to vote for it be-
cause, somehow, we need to examine
more carefully and find out what hap-
pens in high altitude tests. I repeat,
we have done more than the Russians
have done in that field.
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The fear has been expressed that the
Russians might try to preempt retalia-
tion by this strategy.

The blackout is not instantaneous. If
our communications start getting fuzzy
in a way peculiar to an atomic blast, we
will know a violation: of the test ban
treaty has occurred or an attack has be-
gun. And we will know who is respon-
sible. Our retaliato forces will be
alerted, and I expect the “hot line”
phone between the White House and the
Kremlin will be ringing;

In the absence of a limited treaty, this
country might hesitate before respond-
ing because of the bellef that the inci-
dent merely reflected a Russian high al-
titude test. In the presence of the treaty,
it must then be either & violation of the
agreement or a preemptory act of war.

Among the chief withesses who have
expressed strong support for the treaty
are Dr. Herbert York, former Director
of Rescarch and Engingerinig in the De-
fense Department under President Eigs-
enhower; Dr. Harold Brown, who pres-
ently occupies that position; Setretary

of the Air Force, Eugene Zuckert: and
John A McCone, Dir

__fntelhgence Agency. ¢ interesting as-
T this 1s that

pECT, 0 at each of these men
not only now has, or has had, direct re-
sponsibilities and authority connected
with security matters, but has had long
experience dealing with atomic energy.

Dr. York is a former director of the
Livermore Radiation Laboratory, which
is one of the chief centers of nuclear
weapons development., Dr. Brown also
served as director of Livermore Radia-
tion Laboratory. Eugéne Zuckert is a
former Atomic Energy Commission com-
Inissioner, with deep khowledge in mili-

n

most _current nwleldge of Russian
Weanen 3

. Surely these men who have knowledge
of both military opetational require-
ments and nuclear weapons could not be
advocates of the treaty unless they were
conficlent its ratification would not en-
danger this country.

Mr. President, I have attempted to set
forth some of the scientific and technical
issues involved in the question of ratifi-
cation of the limited test ban agreement.
The weapons we are discussing are not
conventional weapons, the effects of
which ocur minds rather easily can com-
prehend. ‘They are unconventional
weapcens whose destructive power has
sown fear throughout the world. Many
of those who most precisely understand
nuclear weapons because they have cre-
ated them are awed—and frankly,
frightened—by the enormity of this
force. This feeling was expressed sim-
ply, but eloquently, by Dr. Bradbury of
Los Alamos Scientific Laboratory, to the
Foreign Relations Committee when he
said: !

I must confess to a horror of a possible
nuclear war, perhaps becalise I have been in
this business for a long time. I was in this
business at the time of Hiroshima and Naga-
sakl. [ saw those plcturés. I never quite
lost the feeling of incredible concern that

September 17

one might some day see another city like
these.

That expression is not voiced of timid.-
ity, Mr. President. It is the voice of
concern for one’s country and all man-
kind. Isharethatconcern. These men
who have helped design bombs know the
horror the bombs can create. The grest
bulk of bombs in our stockpile were de-
signed at Los Alamos, and therefore I
would close my talk with & resolution
from the American Federation of Scien-
tists chapter at Los Alamos Scientific
Laboratory which declares its support
of the treaty. I ask unanimous consent
that its resolution be inserted at the end
of my remarks.

The PRESIDING OFFICER, With-
out objection, it is so ordered,

(SBee exhibit 1,)

Mr. ANDERSON. Therefore, Mr.
President, I shall support the treaty,
based, I hope, upon sufficient informa-
tion on atomic energy so that I have
some competence in its propriety. I be-
lieve I attended the first witnessing by
civilians of the bomb test in 1951, I was
a member of the Joint Committee on
Atomic Energy then. There was great
concern by all as to how it would work
out, how it might be done. I have fol-
lowed the information from all the tests
from that date on. I think I have ex-
amined every set of ficures produced by
the Atomic Energy Commission on these
tests. After 12 years of experience, T
think I can say I believe this treaty can
be safely ratified.

ExXHIBIT 1 .

The Los Alamos Chapter of the Federation
of American Scientists welcomes the nuclear
test ban treaty now before the U.S. Senate
as an inltial contribution to the control of
an irrational arms race. The treaty raises
the hope that a peaceful world can be
achieved by a sequence of mutually bene-
ficial and attainable objectives.

From the sclentific testimony presented
&t a series of hearings beforé the Joint Com-
mittee on Atomic Energy in March 1963, it
is evident that violations of this treaty lead-
ing to meaningful nueclear weapon improve-
ments have little chance of escaping detec-
tion.

With minimal threat to our security the
treaty therefore may achieve numerous tan-
gible and intangible advantages for the
United States and the world.

The treaty offers the opportunity for
demonstration of the international coopera-
tion needed to open further avenues to &
peaceful world.

Its sharp curtailment of atmospheric test-
ing correspondingly limits the radioactive
contamination of our environment.

Adherence to it by numercus nations
which now are, or which shortly will be,
capable of nuclear weapons developmernt is
evidence of its effect in preventing the global
spread of such weapons.

It formally recognizes the idea that world
beace can be best constructed by the suc-
cessful implementation of limited practical
steps-—a view long advocated in American
foreign policy. .

This treaty deserves the wholehearted sup-

. port of the American people.

The Los Alamos Chapter of the Federation
of American Scientists has among its mem-
bers scientists with a wide range of experi-
ence, including the design and testing of
nuclear weapons. One of its principal aims
is the encouragement of responsible discus-
slon of the interaction of science and con-
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